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Abstract 

Most patients with early esophageal cancer restricted to the mucosa may be offered endoscopic therapy, which is 
similarly effective, less invasive and less expensive than esophagectomy. Selection of appropriate relevant treatment 
and therapy methods should be performed at a specialized center with adequate facilities. The selection of an endo- 
scopic treatment method for high-grade dysplasia and early-stage esophageal adenocarcinoma requires that tumor 
infiltration is restricted to the mucosa and that there is no neighboring lymph node metastasis. In squamous cell 
carcinoma, this treatment method is accepted in cases of tumors invading only up to the lamina propria of mucosa 
{ml). Tumors treated with the endoscopic method should be well or moderately differentiated and should not invade 
lymphatic or blood vessels. When selecting endoscopic treatments for these lesions, a combination of endoscopic 
resection and endoscopic ablation methods should be considered. 
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Introduction 

Esophageal cancer is a treatment-resistant lesion 
of poor prognosis [1]. In the early stage, Tla, and 
in the precancerous stage as a high-grade dysplasia 
(HGD), this type of lesion is still managed by esopha- 
geal resection [2]. Increasing evolution of endoscop- 
ic techniques identified the alternative treatment 
of selected types of early-stage esophageal cancers 
as a less invasive approach. Endoscopic treatment 
does not usually require patient hospitalization and 
is less expensive than surgical resection [3]. This 
method is recommended only in situations when 
the risk of lymph node metastasis is lower than the 
risk of perioperative mortality following esophageal 
resection [4]. In a meta-analysis published in 2012, 
involving 70 reports, the pooled data from 1874 pa- 
tients with HGD and/or intramucosal cancer in Bar- 



rett's esophagus after esophagus resection were 
presented. Lymph node metastases were observed 
in 1.39% of all cases. There was no lymph node me- 
tastasis in 524 patients with HGD without the diag- 
nosis of cancer, while lymph node metastasis was 
observed in 1.93% of 1350 patients with confirmed 
intramucosal cancer. Therefore, in the cases of tu- 
mors restricted to the mucosa, the authors of the 
analysis estimated the risk of metastasis at almost 
2% [5]. In esophageal adenocarcinoma invading the 
submucosa, the risk of metastasis is even higher 
and accounts for 20% of all cases [6]. The periopera- 
tive mortality rate following esophagectomy usually 
exceeds 2%. Morbidity rates following this type of 
surgery are significant and the risk of disease recur- 
rence in cases of lymph node metastasis remains 
high. One report pooled data from 7502 British pa- 
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tients after esophageal resection within a period of 
4 years, beginning in April 2009. The mortality rates 
within the period of 30 days following less invasive 
surgery using videosurgery and surgery with the 
body cavity open were 4% and 4.3%, respectively. 
Perioperative morbidity rates in both patient groups 
were 38% and 39.2%, respectively, whereas necessi- 
ty of further hospitalization was required in 13.1% 
and 13% of patients, respectively [7]. Therefore, 
surgical esophagectomy, as well as surgery using 
less invasive methods, should be considered as bur- 
dened with significant morbidity and mortality. As 
emphasized by the authors of one of the reviews, at 
specialized centers with great experience in esoph- 
ageal cancer treatment, the perioperative mortality 
rate is no higher than 2-3% [3, 8]. This rate is lower 
in postoperative patients with HGD, but, as it was 
estimated following the analysis of 6 reports, even 
in the case of this group, the perioperative mortality 
rate was approximately 1% [3, 9]. Taking into consid- 
eration that HGD is not associated with lymph node 
metastasis, even such a low mortality rate does not 
justify surgical intervention. 

Overview of esophagectomy for high-grade 
dysplasia and cancer 

There is increasing discussion on the relevance 
of esophagectomy in cases of HGD or intramucosal 
esophageal cancer. This method is still recommend- 
ed, as there is a common opinion that the risk of 
esophageal cancer in patients with confirmed HGD 
is 30-40% [2]. However, the authors of several re- 
views refer to papers reporting this rate as much 
lower. They also suggested that in over 80% of HGD 
patients subjected to esophagectomy, this type of 
surgical intervention was not necessary [3, 10]. In ad- 
dition, novel diagnostic techniques and endoscopic 
treatment methods of esophageal lesions are con- 
tinuously developing. It is emphasized [11, 12] that 
the results of endoscopic treatment of early-stage 
esophageal cancer restricted to the mucosa are not 
inferior to those of surgical resection. For these rea- 
sons, esophagectomy is currently recommended in 
early-stage cancer invading the submucosa, in cases 
where lymph node metastasis is suspected or after 
endoscopic treatment failure [3, 13, 14]. Surgical 
treatment is also avoided in some cases of elderly pa- 
tients burdened with concomitant disease, increas- 
ing the risk of mortality following esophagectomy. 



Risk of lymph node metastasis in early 
esophageal cancer 

The risk of lymph node metastasis increases 
with the extent of cancer invasion. The most com- 
mon types of esophageal cancer are squamous cell 
carcinoma and adenocarcinoma originating within 
Barrett's esophagus [14]. Studies on squamous cell 
cancer indicate that it is reasonable to consider en- 
doscopic treatment only in cases of cancer invading 
the mucosa (ml) and lamina propria of the epithe- 
lium (m2) [4]. Squamous cell cancer invading the 
muscularis mucosae (m3) or the upper third layer of 
the submucosa carries the risk of lymph node me- 
tastasis in 0-9% and 19% or more cases, respective- 
ly. Therefore, this stage of squamous cell cancer is 
a relative indication for endoscopic treatment [15- 
17]. The risk of lymph node metastasis can also be 
increased by poor histological tumor differentiation 
and invasion of cancer cells to lymphatic or blood 
vessels. In cases of adenocarcinoma of the same 
extent (invading up to the sm2 level), the risk of 
lymph node metastasis is assessed as lower than in 
squamous cell cancer [15, 18]. The risk is the same 
in both cancer types at the sm3 level [15]. The risk 
of metastasis is considered low in adenocarcinoma 
restricted to the mucosa [12, 19]. For that reason, 
little is known about the rate of risk in cases of ade- 
nocarcinoma invading subsequent layers of mucosa. 
The authors of a 2010 paper drew interesting con- 
clusions after observing that the only reports on this 
subject included only retrospective studies based on 
material from archival surgical series [4]. A conclu- 
sion from these analyses was that in cases of ade- 
nocarcinoma at the m3 level, the risk of lymph node 
metastasis was assessed at up to 12%. The rate of 
metastasis occurrence in adenocarcinomas invading 
the submucosa ranged from 16% to 41%. When the 
depth of tumor invasion increased, a higher risk of 
lymph node metastasis was observed. As empha- 
sized by the authors of that paper [4], these risk 
factors were estimated on the basis of retrospective 
studies on material obtained from patients subject- 
ed to esophagectomy at a time when the precise 
depth of adenocarcinoma infiltration through the 
esophageal wall had no significant influence on pa- 
tient treatment. After esophagus resection, the tu- 
mor was routinely sectioned every 5 mm to obtain 
specimens for microscopic analysis. This allowed 
avoidance of the areas with the deepest tumor inva- 
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sion. Therefore, the evaluated rates of lymph node 
metastasis might actually refer to tumors of deep- 
er invasion than estimated. The authors indicated 
the contrast between such microscopically analyzed 
material and the material obtained following en- 
doscopic resection, where serial sectioning every 
2 mm was the obligatory rule. Therefore, in these 
authors' opinion, it was worth considering their own 
results obtained following endoscopic resection in 
82 patients with adenocarcinoma of the esophagus 
and cardia invading the muscularis mucosa (m3) or 
submucosa. The analyzed group included only pa- 
tients with normal lymph nodes on transesophageal 
endoscopic ultrasound (EUS). Patients who were 
subjected to endoscopic treatment and subsequent 
esophagectomy had no lymph node metastasis. In 
cases of only endoscopically treated patients, there 
was no lymph node metastasis within the 26-month 
follow-up period. This report indicates that in cas- 
es of esophageal adenocarcinoma (m3), endoscopic 
resection may also be an appropriate treatment in 
selected cases of lesions invading the upper third 
layer of the submucosa (sml). The cited authors [4] 
emphasized that in the retrospective analysis of out- 
comes from a surgical series, EUS was not performed 
on every patient prior to surgery, leading to patients 
with enlarged lymph nodes, which may have been 
detected on EUS, undergoing the surgical procedure. 
This could be another reason for the elevated rates 
of lymph node metastasis in m3 and submucosal 
esophageal adenocarcinoma observed following ret- 
rospective analysis. It is well known that enlarged 
lymph nodes disqualify patients from radical endo- 
scopic treatment because of the higher risk of lymph 
node metastasis. In addition, the authors of the 
abovementioned report focused their attention on 
the phenomenon of the double muscularis mucosae. 
Doubling of this layer may result in false-positive 
staging of esophageal cancer. In microscopic assess- 
ment, identification of tumor invasion beyond the 
most superficial layer of the muscularis mucosae 
may result in the false diagnosis of lesions invad- 
ing the submucosa. In the opinion of the authors of 
the mentioned study, the cancer cells' infiltration 
into the doubled muscularis mucosae should not 
change the risk of metastasis of neighboring lymph 
nodes in comparison with lesions invading only its 
more superficial layer. The authors of the mentioned 
study suggest that endoscopic treatment could also 
be extended to selected cases of esophageal adeno- 



carcinoma invading the submucosa. These tumors 
should be well or moderately differentiated, should 
not invade lymphovascular vessels and should be 
at the sml stage. Other studies also suggest that 
in cases of esophageal adenocarcinoma and cardia 
Tlsml, the risk of lymph node metastasis is very low 
[20-22]. 

Staging of esophageal pathology 

Qualification for endoscopic therapy of esopha- 
geal cancer must be based on the precise staging 
of the tumor as well as on the distinction between 
lesions invading the mucosa and submucosa. The 
authors of several reviews specify that in this case, 
the efficacy rate of the experienced endoscopic 
specialist is 80-90%. Furthermore, in their opinion, 
endoscopic examination and transesophageal high- 
resolution ultrasonography are not considered 
ideal methods for stage assessment of early-stage 
esophageal cancer [11, 19, 23]. In this situation, 
the most advantageous tool for proper assessment 
is endoscopic resection and microscopic evaluation 
of the lesion specimen [14, 24]. Over the last few 
decades, numerous methods of endoscopic resec- 
tion have been developed and upgraded, resulting 
in a safer procedure for patients, as well as in an 
improvement of assessment quality in resection of 
a whole lesion in one piece [25]. As emphasized by 
the review authors, endoscopic evaluation for the 
staging of early esophageal cancer and endoscopic 
treatment should be performed at specialized cen- 
ters with extensive professional experience in these 
fields. It reduces the potential risk of false-positive 
diagnosis, establishing thorough, direct verification 
of the results obtained following preliminary endo- 
scopic evaluation. In addition, patient hospitalization 
at the specialized center allows detection of lesions 
concomitantly present in Barrett's esophagus, which 
would remain untreated in other circumstances. This 
is particularly important if the patient is subjected to 
endoscopic treatment. Furthermore, the specialized 
centers often have integrated professional exper- 
tise. These include proficiency in the application of 
different endoscopic techniques, experience in the 
use of specialized endoscopy equipment, experience 
in resection and tissue material processing after bi- 
opsy or surgical resection for histopathological eval- 
uation and experience in microscopic assessment. 
Additionally, the significance of such a large num- 
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ber of patient hospitalizations at specialized centers 
cannot be overlooked. 

Endoscopic methods of resection 
at the esophagus level 

In cases of HGD and early esophageal cancer, 
several methods of endoscopic resection (ER) have 
been developed. Two of them are widely used: en- 
doscopic mucosal resection (EMR) and endoscopic 
submucosal dissection (ESD). An ideal situation is 
when it is possible to perform one-piece resection 
of a whole susceptible lesion. Considering the cur- 
rently used EMR methods, it is usually possible to 
achieve one-piece resection in cases of lesions in 
the range of 15-20 mm. The ESD allows for en bloc 
resection of larger mucosal lesions [16, 25]. Which 
of the abovementioned methods are applied de- 
pends on the endoscopic equipment used and the 
specialists' experience. In cases of lesions identi- 
fied in Barrett's esophagus, the main efforts are 
usually focused on endoscopic resection within the 
whole segment of Barrett's esophagus, simultane- 
ously paying special attention to proton pump in- 
hibition at the level of the stomach. Interesting re- 
sults were published by the authors applying EMR 
as a stepwise radical endoscopic resection (SRER) 
of esophageal lesions to eradicate Barrett's esoph- 
agus with early-stage esophageal cancer. They 
performed the resection of the whole segment 
of Barrett's esophagus in 169 patients, repeating 
endoscopic resection every 4-8 weeks. Following 
complete eradication of neoplastic changes and 
intestinal metaplasia, they achieved the following 
rates: 165/169 (97.6%) and 144/169 (85.2%), re- 
spectively. After a median follow-up period of 32 
months, the authors confirmed maintenance of the 
results following complete eradication of neoplas- 
tic changes in 95.3% of all patients (161/169) and 
complete eradication of intestinal metaplasia in 
80.5% of all patients (136/169). However, in 50% 
of these patients, a symptomatic stenosis of the 
esophagus was observed. The esophageal stenosis 
rate was correlated with the length of esophagus 
resected [26]. The authors of the discussed report 
refer to promising results of studies on methods of 
prevention of esophageal stenosis occurrence after 
SRER, including the introduction of biodegradable 
stents, local injection of the treated area with ste- 
roids, prophylactic dilation of the healing region 



after resection and administration of autologous 
stem cells in this area [26-28]. 

The ESD is an interesting alternative to EMR for 
the treatment of HGD and early-stage esophageal 
cancer, as it allows for endoscopic en bloc excision 
of lesions in diameters exceeding 2 cm [16, 29-31]. 
The mean diameter of such removed lesions per- 
formed by Taiwanese authors was 33.7 mm [29]. 
They managed the whole lesion endoscopic resec- 
tion as a one-tissue preparation with a success rate 
of 95.8% (22 of 26 cases). R0 resections constituted 
87.5% of the cases. There were no applied meth- 
od-dependent deaths among treated patients and 
there were no local disease recurrences observed. 
The ESD method has gained gradual acceptance, 
including in Europe, particularly in cases of lesions 
in the gastrointestinal tract qualified for endoscop- 
ic resection [14, 16]. In Japan, the ESD method has 
become the method of choice for the resection of 
superficial neoplastic lesions within the esophagus 
[31, 32]. The ESD method is perceived as a signifi- 
cant advance when compared to the EMR method. 
However, considering endoscopic technique, esoph- 
ageal ESD is a more difficult procedure than EMR of 
pathological changes in this area, as well as being 
associated with a relatively high risk of serious com- 
plications [29, 33]. 

Combining endoscopic resection 
with local ablation in the treatment 
of esophageal pathology 

An unequivocal recommendation for an appro- 
priate treatment method for early-stage esophageal 
cancer has not yet been developed [14]. In cases of 
cancer within Barrett's esophagus mucosa, the ER 
method with ablation of mucosa residues is still 
strongly recommended [11, 34]. The authors apply- 
ing the SRER method emphasize that the first endo- 
scopic resections always concern the lesions of the 
highest susceptibility, and hence those of the high- 
est stage. This reduces the risk of overlooking and, 
consequently, leaving more advanced lesions that 
would influence the results of the microscopic eval- 
uation necessary for selection of an adequate course 
of radical treatment [26]. This method justifies the 
significance and safety of local ablation for eradica- 
tion of residues after applying ER techniques. High 
effectiveness in the eradication of residues after en- 
doscopic resection of pathologically changed muco- 
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sa of Barrett's esophagus was determined following 
radiofrequency ablation (RFA). The combination of 
both methods, ER and RFA, is intended to reduce the 
risk of consecutive esophagus stenosis, even in cases 
of lesions of Barrett's type for long-segment Barrett's 
esophagus [34]. The mentioned report included the 
results of a prospective study on eradication effec- 
tiveness followingthe RFA application regarding resid- 
ual neoplasm within the esophagus after endoscopic 
resection. In all patients (n = 21), complete eradica- 
tion of residues of neoplastic changes was achieved, 
while complete eradication of intestinal metaplasia 
was obtained in 96% of all patients (in 23 of 24 cas- 
es). In the opinion of the authors, these favorable 
results justify consideration of the RFA method as 
a leading ablation treatment method recommend- 
ed for patients with flat-type neoplasia in Barrett's 
esophagus. Taking into consideration the usefulness 
of a wide variety of endoscopic eradication methods 
for the treatment of pathological changes of mu- 
cosa in Barrett's esophagus, it is important to con- 
sider the restrictions related to ER, photodynamic 
therapy (PDT), argon plasma coagulation (APC) and 
cryotherapy, as the separate application of each of 
these methods very rarely allows complete removal 
of intestinal metaplasia or of lesion-associated in- 
traepithelial neoplasia in the esophagus. Application 
of these methods also constituted a source of serious 
complications [14, 35-37]. The ER method, as EMR 
or ESD, in combination with a local RFA procedure, 
is a relatively novel method of endoscopic treatment 
of Barrett's esophagus. It is widely recommended to 
combine ESD or EMR methods, including SRER, with 
the RFA technique, which allows the achievement of 
high effectiveness of oncological treatment without 
the risk of negative outcomes that can occur after the 
use of ablation techniques other than RFA [37, 38]. 

Conclusions 

The selection of appropriate treatment and ther- 
apy methods for early esophageal cancer should be 
performed at a specialized center with adequate 
facilities. The criteria for endoscopic treatment se- 
lection of HGD and early-stage esophageal cancer 
of adenocarcinoma are the presence of neoplasia 
restricted to the mucosa and a lack of features of 
lymph node metastasis. In squamous cell cancer, this 
treatment is restricted to cases with tumor penetra- 
tion up to the lamina propria of the mucosa (m2). 



Tumors treated with the endoscopic method should 
be well or moderately differentiated and should not 
invade lymphatic or blood vasculature. A combina- 
tion of endoscopic resection and endoscopic abla- 
tion methods should be considered in endoscopic 
treatment decisions for these lesions. 
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